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1. 

DISPLAYING MULTIPLE RANKED 
DOCUMENT ABSTRACTS IN A SINGLE 
HYPERLINKED ABSTRACT, AND THEIR 

MODIFIED SOURCE DOCUMENTS 

This is a continuation of application Ser. No. 09/016,488, 
filed Jan. 30, 1998 now U.S. Pat. No. 6,742,163 B1, which 
claims priority from Application No. 9-019393, filed Jan. 31, 
1997 in Japan, both of which are incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a computerized document 

processing system for abstracting a computerized document 
obtained by sending a keyword or the like via a network. 

2. Description of Related Art 
With the spread of Internet, users are now allowed to 

readily access information on Internet by using WWW. 
Then, many individuals and corporations have come to 
publicly disclose a hyper-text file called a Web page. 

However, it has become difficult for each individual user 
to know where a Web page required by the user is located 
and to know what should be specified as an URL address to 
obtain the required Web page. 

Then, a system for retrieving accessible Web pages per 
their contents has been developed for that end and its service 
has come to be given. That is, such Web retrieve server has 
allowed a Web page containing a keyword to be retrieved by 
specifying the keyword. Users have used to retrieve neces 
sary Web pages by using such Web retrieve server. 

Hitherto, it has general practice to list a certain amount of 
document titles, headers or keywords of documents and 
pages on the upper rank in a retrieve result. Some retrieve 
server has also registered manually prepared outlines or 
introductions of pages to present as a retrieved result. 
Looking at the result, the user has used to determine whether 
or not to directly make reference to the retrieved page. 

Hereinafter, one represented about each document when 
the retrieved result is thus presented will be referred to as an 
“abstract of the document and a page in which “abstracts' 
of each document are collected will be referred to as an 
abstract page or an abstract document. 

Then, as a method for presenting the retrieved result, it is 
conceivable to represent a portion where a retrieve word 
occurs within a retrieved document by KWIC (Key Word In 
Context). The KWIC representation is a suitable represen 
tation method in discriminating a retrieved page in general. 
However, the KWIC representation is not actually realized 
for an abstract of a retrieved result of the retrieve server. The 
reason thereof will be described below. 
The presentation of the above-mentioned retrieved result 

is carried out by one retrieve server. The retrieve server 
cannot spend much processing time for presenting the 
retrieved result because it has to respond to retrieve requests 
of many and unspecified users. Accordingly, the retrieve 
server presents one which can be generated by a very simple 
process as the retrieved result. Or, the retrieve server nor 
mally uses a method of creating a text to be presented as a 
retrieved result in advance about one document and of 
presenting it when the document is retrieved. 

Because the KWIC representation is a process requiring 
more processing amount and because retrieval character 
strings differ every time when a retrieval is made, it cannot 
be created in advance. Accordingly, it has not been realized 
so much. 
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2 
It is also conceivable to stretch a link from a portion 

where the KWIC representation is made so that the appro 
priate portion of the original page may be directly referred 
in representing by KWIC. However, the original page must 
be modified in order to stretch the link. It is then conceivable 
to deal with that by modifying a copy of the document in 
representing by KWIC while holding the document to be 
retrieved on a local disk of the retrieve server as it is. 
However, it is difficult to hold all the Internet documents to 
be retrieved in terms of capacity. It is also difficult in terms 
of copy right to modify the copy. 

It is also conceivable to obtain a document in the high 
order of the retrieved result from the site where the docu 
ment exists and to modify the document to utilize for the 
KWIC representation. However, because it takes several 
minutes or more, it cannot be realized for the retrieve server 
responding to retrieve requests of many users. 

Accordingly, it is an object of the present invention to 
provide a computerized document processing system which 
allows processes in creating an abstract to be distributed and 
an original document to be readily modified to relate the 
abstract with the original document (e.g. link, highlighting 
of extracted character string and the like) not by generating 
the abstract document, i.e. the retrieved result, in the retrieve 
server but by incorporating a module for presenting the 
retrieved result on the client side or by holding copies of all 
Web pages in the retrieve server within a local net called 
Intranet in which there is no problem in terms of copy right 
and by realizing the KWIC representation by modifying it 
appropriately. 

SUMMARY OF THE INVENTION 

According to the present invention, there is provided a 
computerized document processing system which allows 
processes in creating an abstract to be distributed and an 
original document to be readily modified to relate the 
abstract with the original document. 
The computerized document processing system com 

prises a keyword holding section for holding keywords, 
document storage section for holding a computerized docu 
ment transferred via a network, abstract creating section for 
creating an abstract by extracting at least a character string 
containing a keyword held in the keyword holding section 
from the computerized document held in the document 
storage section, document modifying section for modifying 
the computerized document Such that it can be represented 
by relating with the abstract created by the abstract creating 
section, and modified document storage section for storing 
the computerized document modified by the document 
modifying section. The computerized document processing 
system presents the abstract created by the abstract creating 
section and presents the modified computerized document 
linked to a predetermined portion of the presented abstract 
by reading it from the modified document storage section in 
correspondence to a specification made by a user. 
The specific nature of the invention, as well as other 

objects, uses and advantages thereof, will clearly appear 
from the following description and from the accompanying 
drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

The accompanying drawings which are incorporated in 
and constitute a part of the specification illustrate presently 
preferred embodiments of the invention and together with 
the general description given above and detailed description 
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of the preferred embodiments given below, serve to explain 
the principles of the invention, in which: 

FIG. 1 is a diagram showing an exemplary structure of an 
abstract creating system according to a first embodiment of 
the present invention; 

FIG. 2 is a flow chart showing a procedure for creating an 
abstract; 

FIG. 3 shows one example of a HTML document which 
is to be abstracted; 

FIG. 4 shows an example of the HTML document in FIG. 
3 represented by a standard browser; 

FIG. 5 shows one example of the result of the HTML 
document shown in FIG. 3 to which a pre-processing has 
been implemented; 

FIG. 6 shows one example of a KWIC computerized 
document; 

FIG. 7 shows an example of the KWIC computerized 
document in FIG. 6 represented by the standard browser; 

FIG. 8 shows one example of data stored in a KWIC line 
register, 

FIG. 9 shows one example of data stored in a header line 
register, 

FIG. 10 shows one example of data stored in a head line 
register, 

FIG. 11 shows one example of an abstract document; 
FIG. 12 shows an example of the abstract document in 

FIG. 11 represented by the standard browser; 
FIG. 13 shows another example of the abstract document 

represented by the standard browser; 
FIG. 14 shows an example of representation of a KWIC 

document linked to the abstract document shown in FIG. 12; 
FIG. 15 is a diagram showing an exemplary structure of 

a retrieving client in the computerized document processing 
system according to a second embodiment of the present 
invention; 

FIG. 16 is a diagram showing one example of a network 
environment of the retrieving client in FIG. 15: 

FIG. 17 is a flow chart showing a procedure for creating 
an abstract in the retrieving client in FIG. 15: 

FIGS. 18A and 18B show a retrieved result sent from the 
retrieve server and an example represented by the browser; 

FIG. 19 shows one example of the abstract document; 
FIG. 20 shows an example of the abstract document 

shown in FIG. 19 represented by the browser; 
FIG. 21 is a diagram showing another arrangement of the 

retrieving client of the computerized document processing 
system; 

FIGS. 22A through 22E explain a method for hierarchi 
cally retrieving pages from a Sub-page of a retrieved com 
puterized document till a home page linked thereto; 

FIG. 23 shows an example of representation of the 
retrieved hierarchical pages, showing an example of repre 
sentation of page titles extracted from each page; 

FIG. 24 shows an example of representation of the 
retrieved hierarchical pages, showing an example of repre 
sentation of character Strings corresponding to headers 
extracted from each page; 

FIG. 25 is a diagram showing a structure of an Intranet 
document retrieve server of the computerized document 
processing system according to a third embodiment of the 
present invention; and 

FIG. 26 is a diagram showing an example of a network 
environment of the computerized document processing sys 
tem shown in FIG. 25. 
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4 
DETAILED DESCRIPTION OF PREFERRED 

EMBODIMENTS 

Preferred embodiments of the present invention will be 
explained below with reference to the drawings. 
At first, terms used in the following description of the 

invention will be explained. 
Internet is a world-wide electronic information commu 

nication network which is now spreading. 
HTML (HyperText Markup Language) is an artificial 

language which prescribes computerized documents or a 
representation format of computerized documents in par 
ticular and which allows a represented document or its 
location to be quickly changed. A computerized document 
containing the HTML description is called a HTML docu 
ment. Each individual HTML description within the HTML 
document is called a tag in general. The HTML document is 
also called a Web page or simply as a page occasionally. 
The HTML tag is described as a character string put 

between symbols “Z” and “s”. The HTML document is a 
text file. It is noted that the part put between “C” and "> will 
be called an inside of the tag hereinafter. One tag is also 
represented as “C . . . >''. Here, while “ . . . . is an arbitrary 
character string, it shall be a character string containing no 
symbol ">". 

Internet document is a computerized document which 
can be accessed, i.e. can be referred or updated, which can 
be received, i.e. can be obtained, and which can be trans 
mitted, i.e. can be registered via Internet. WEB document 
and WWW document also have the same meaning. 
WWW document means specifically a computerized docu 
ment described by HTML. 

URL (Universal Resource Location) is a format for 
describing a location on a network where an Internet docu 
ment is located and its document name and is document 
information described by that. 

While browser means a system or a software for repre 
senting a computerized document, it specifically means a 
system or a software for representing a HTML document. 
Normally, the browser is provided with means for obtaining 
a document described by URL via Internet. The browser 
analyzes the HTML tag described in each portion in the 
HTML document and presents each portion by a represen 
tation mode specified by the tag. 

KWIC (Key Word In Context) is one of methods for 
presenting a retrieved result of a full text retrieved to the 
computerized document. It is a representation format which 
represents a retrieve keyword together with character strings 
before and after that when the retrieve keyword occurs. It 
brings about an effect that it allows to know by a certain 
degree that the keyword is used in what kind of context. 

FTP (File Translation Protocol) is a protocol spread to 
transmit/receive computerized documents, computerized 
data and programs via Internet. 

Site is a location which is one unit in a computer 
network in terms of a logical structure. Normally, each 
corporation, academy and public organization composes one 
site, respectively. Each site has address information assigned 
per site for communication. The above-mentioned FTP and 
URL are arranged so as to describe the address information 
therein. 

Down-load is an operation for receiving and obtaining a 
file from a certain site. Up-load is an operation for trans 
mitting and registering a file to a certain site. 

Link means tagging for quickly changing a represented 
document or a represented location specifically in the HTML 
document. "Stretch a link’ or "Embed a link' mean to 
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dispose means for quickly changing a presentation to a 
certain location of a document B in a certain location where 
a document A is represented. It is realized by inserting a 
specific tag to the appropriate location of the documents. A 
and B. 

Because the portion to which the link is stretched is 
specially represented by changing a color of characters or by 
drawing an underline in representing that portion in the 
document A, the user can understand that there exists the 
link. Further, because a shape of a mouse cursor changes 
when a pointing device on the Screen called a mouse is 
placed on an appropriate portion, the user can also under 
stand that there exists the link. Then, when the mouse cursor 
is placed on the appropriate portion and then the mouse 
button is clicked, the display is changed to the document B 
or to a portion linked within the document B. 

It is also possible to link to a button or a pattern called an 
icon within the document A. Stretching the link to a certain 
character string or a pattern within the document A is called 
as rendering that portion clickable. Such portion is also said 
to be clickable. 

Server client system is a process lately developed on 
computer networks Such as LAN and Internet and is a 
system for distributing the whole processes by harmoniously 
advancing the process while communicating between a 
Small number of fast and large capacity computers called a 
server and having a hardware and Software structure per 
each content of service and a large number of computers 
called a client responsible for a user interface function of 
various services in general. A retrieve server described later 
is a server provided to give a document retrieving service on 
Internet. 

Home page means a WWW document prepared per each 
site. There is a case when each individual prepares a home 
page. 

In general, a home page is a public entry point of a 
corporation or a group and is a page to which a user who 
accesses to its site by some intent visits at first. Normally, a 
link is stretched from the home page to a plurality of pages 
prepared per low order organization or Subject. In Such a 
case, the former page to which the user visits at first is called 
a top page and the latter low order page is called a Sub-page. 
Normally, the sub-page has a link further to a lower order 
Sub-page and is constructed hierarchically. 

Intranet is a LAN laid normally per corporation, group 
and its sub-organization. Security and traffic control are 
attained in unit of that organization. 

HTTP server is a computer server on a LAN processing 
HTTP message communication. The HTTP server receives 
a HTTP message from a client and transmits/receives a file 
to/from an external computer based on a inter-computer 
communication protocol called TCP/IP. The file sent from 
the external computer is sent to the HTTP client who has 
requested the file and in the same time, is stored temporarily 
in a memory area of the HTTP server called a cache. Then, 
when there is a request to the same file from the same client 
or from the other client, the file existing in the cache is taken 
out and is sent to the client unless no specific setting is made. 
Thus, the file stored once in the cache of the HTTP server is 
not communicated again between the computer in which the 
file has originally existed, thus distributing the load of the 
processing. Further, a time for obtaining the file is shortened 
by storing it in the cache. 
When there exist many client machines within a LAN, the 

LAN is divided and hierarchized and a server called a 
PROXY server is provided per each LAN. It is then arranged 
such that the clients within the LAN transmit/receive a 
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6 
HTTP message to/from each PROXY server, not the HTTP 
server, and such that only each PROXY server exchanges 
the HTTP message directly with the HTTP server. Thereby, 
the load of the HTTP server can be distributed. 

It is noted that the following description will be made by 
exemplifying a case when a computerized document to be 
retrieved and to be abstracted is a HTML document and a 
keyword within the abstract created from the computerized 
document is represented by KWIC. 

Further, the abstract created in the following description 
is a computerized document obtained by shortening the 
computerized document in order to grasp an outline of the 
acquired computerized document and comprises a title of the 
document, a line including a clue phrase, a header line and 
a KWIC line including a keyword extracted from the 
retrieved computerized document. 

There is a case when the original computerized document 
modified so as to be linked with the abstract is called a 
KWIC document. 

First Embodiment 
FIG. 1 is a diagram showing a structure of an abstract 

creating system according to a first embodiment of the 
present invention. 

In FIG. 1, the abstract creating system 11 comprises a 
keyword holding section 12, an abstract processing section 
14 and a document storage section 13. 
The keyword holding section 12 holds keywords used by 

the abstract processing section 14 in creating an abstract 
document represented by KWIC. 
The document storage section 13 holds a computerized 

document to be retrieved and to be abstracted, an abstract 
document created from the computerized document and a 
document modified to represent by KWIC. 

It is noted that the document modified to represent by 
KWIC will be referred to as a KWIC document hereinafter. 
The abstract processing section 14 analyzes a computer 

ized document, e.g. a HTML document; Stored in the docu 
ment storage section 13 to extract character strings before 
and after a keyword to create an abstract document repre 
sented by KWIC and copies and modifies the original 
computerized document to embed a HTML tag at a location 
where the keyword occurs within the text so that the 
keyword part within the document can be perceived. Further, 
it stretches a link by embedding a specific tag corresponding 
to the both documents of the abstract document and the 
KWIC document so that an appropriate location within the 
original document can be quickly referred from each KWIC 
representation in the abstract document. 
The operation of the abstract processing section 14 of the 

abstract creating system 11 shown in FIG. 1 will be 
explained below with reference to a flow chart shown in 
FIG 2. 

At first, the abstract processing section 14 reads a docu 
ment to be abstracted as a pre-processing to unify character 
codes or to divide an extremely long line in Step S1. 

While there exist JIS code, SJIS code and EUC code as 
Kanji codes used in Japanese computerized texts, they are 
translated appropriately to unify into any one of them. It is 
also arranged such that no HTML tag is divided, i.e. it is not 
line-fed between the symbols “C” and ">'', in dividing a line 
and such that no two byte character code is divided. 
An algorithm for dividing a line is implemented as 

follows. 

At first, a maximum length N of one line is set in advance. 
Next, when length of a certain line is N or more, it is 
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determined whether or not the N-th character from the head 
of the line is an inside of Some tag. It is implemented 
concretely as follows. 

Symbols “C” and "> whose location of occurrence are 
closest to N are selected among those occurring at the 
portion less than N letters from the head of the line and their 
values are set as a and b, respectively. When they do not 
exist, the value is set as Zero. 
When a is greater than b, it can be seen that the N-th letter 

from the head of the line is a location where the symbol “C” 
has occurred before that and where the symbol ">" does not 
occur after that occurrence, i.e. that it is the inside of some 
tag. 
When it is determined to be the inside of some tag, the line 

is divided before the symbol “C” at the location closest to N. 
i.e. at the point of letter a-1 from the head of the line. 
When a-1, i.e. when there exists “a” at the head of the 

line and the tag exceeds N letters, the line is fed behind the 
location of "<” which occurs at first counting from the head 
of the line. In this case, the length of one line exceeds N. The 
line is fed at the N-th letter from the head of the line when 
a tag removing System and a tag scope discriminating 
process which appear in the process thereafter complement 
to a case in which a line-feed is inserted in the middle of a 
tag. In this case, the line is fed within the tag. 
When a line is divided and length of a character string 

behind the point where the line-feed has been implemented 
is more than N, the above-mentioned process is repeated on 
that. Thereby, the same process is repeated until when a 
character string after line-feed becomes less than N. 
The following processes are repeated on each line after 

the pre-processing (Steps S2 through S16). 
At first, when a line contains tags <TITLE> . . . 

</TITLE>, a character string between those two tags is 
extracted as a title and is registered in a title register in Steps 
S3 and S4. As for the title line, no extraction of KWIC line, 
clue phrase line, header line and head line is implemented. 

There is a case when the tag <TITLE> and the tag 
</TITLE> do not exist in the same line and several lines 
exist therebetween. In Such a case, a character string within 
a scope of the tag <TITLE> must be determined and 
extracted precisely speaking. This process will be described 
later. 
When a keyword held in the keyword holding section 12 

is contained in part of the line other than the HTML tag part, 
a KWIC line counter is incremented to remove the tags 
contained in the line to extract as a KWIC line and to register 
in the KWIC line register. Then, tags keyed by a KWIC 
computerized document name and a KWIC line number 
registered in the KWIC line counter and a tag specifying 
highlighting are inserted before and after the keyword part 
within the KWIC line in Steps S5 and S6. 

There is a case when a keyword exists while straddling 
lines. Then, in order to prevent its extraction from being 
omitted, such keyword is detected from a line in which a 
previous line temporarily held is connected with a current 
line. When a plurality of keywords are contained, the same 
process is implemented on each keyword. 

Next, when a clue phrase is contained in part of the line 
other than the HTML tag part, a clue phrase line counter is 
incremented to remove the tag contained in the line to 
extract as a clue phrase line and to register in the clue phrase 
line register in Steps S7 and S8. 
A clue phrase is a word, an idiom or a phrase in general 

which occurs before or after an important part of a document 
and which is often contained in a text showing an outline of 
the page. They include, for example: 
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“Welcome to 
“In this home page' 
“In our company’, and the like. 
It is helpful to extract a sentence containing a word or a 

representation like the clue phrase and to present it within 
the abstract document to understand the outline of the 
document. 

Next, a tag contained in the line or a tag in which the line 
is in the scope thereof is checked. When the tag is a header, 
a header line counter is incremented to remove the tag 
contained in the line to extract as a header line and to register 
in the header line register in Steps S9 and S10. 
HTML showing that one is a header line include, for 

example: 
<H1> . . . <H1> 
<H2> . . . </H2> 
<H3> . . . </H3> 
<STRONG > . . . </STRONG 
<BIG> . . . </BIG> 
<EM> . . . </EMD 

It is noted that the scope of tag will be described later. 
Removing the tags means to delete a portion interposed 

between the symbols '-' and "> within a character string 
of a line, together with those symbols. 
The following exceptional process is executed in remov 

ing the tags. 
Although a long line is divided in the pre-processing so 

that the line is not divided in the middle of a tag, i.e. so that 
the line is not divided in the middle of the portion interposed 
between “a” and ">'', there is a case when a line is divided 
within a tag when the tag is extremely long. In this case, the 
line is divided into two lines of “... < ... S and “ 
> . . . . Here, “ . . . . is an arbitrary character string 
containing no symbols '-' and ">" and the symbols “S” and 
“” are expedient symbols for showing the last of the line 
and the head of the line, respectively. In such a case, the 
character string".< ... S' of the line“... < ... S is removed 
and the character string “ . . . >' of the line “... is deleted 
in removing the tags. 

Next, a head line counter is incremented unconditionally 
until reaching a predetermined fixed letter amount (threshold 
value) from the head of the document to remove the tags 
from the line, to extract as a head line and to register in a 
headline register in Steps S11 and S12. At this time, it is not 
extracted when no letter remains when the tags are removed. 
The title line is not also extracted. 
The fixed letter amount is NxM, wherein M is a number 

of letters of one line which can be represented in represent 
ing by standard fonts of a standard browser for example and 
N is a number of lines presented as an abstract of one 
document. 
When there is no restriction on a storage device Such as 

a memory, the character string from which the tags have 
been removed are registered in the head line register for all 
the read lines. This case will be explained in the following 
description. 

Next, the read lines are output as a KWIC computerized 
document in Steps S13 through S15. While this KWIC 
computerized document is almost the same with the original 
computerized document, the HTML tags are embedded 
before and after the keyword to specify to represent the 
keyword by bold or large fonts, by reversed white letters, by 
italic or by adding an underline so that the keyword portion 
within the document is highlighted when it is represented. 
The HTML tag which indicates a destination of link from the 
abstract document is also embedded. What is presented 
when the user reads the abstract document and refers to the 
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original page via the link embedded within the abstract 
document is the KWIC document. 
As for a line containing a keyword, it is output by 

inserting tags keyed by the KWIC line number registered in 
the KWIC line counter and tags specifying highlighting 
before and after the keyword in the line. As for a line 
containing no keyword, the line is output as it is after the end 
of the pre-processing. 

After reading all the lines of the document and extracting 
the header line, the clue phrase line and the KWIC line as 
described above, a certain number of lines are selected from 
the extracted lines under the criterion described below to 
output as an abstract of the document in Steps S17 and S18. 
The process for selecting lines to represent as the abstract is 
an output adjusting process. 
The output adjusting process will be explained below. It 

is noted that in the following explanation, a number of letters 
of one line which can be represented by the standard fonts 
of the standard browser shall be denoted by M and a number 
of lines presented as an abstract of one document shall be 
denoted by N. 
When the total of number of letters, except of tags, of the 

lines extracted as KWIC is MXN or more, the KWIC lines 
are selected from the head of the KWIC line register, i.e. 
from ones whose original line number is Small, so that the 
total number of letters settles within MXN. When the total 
number of letters of the lines extracted as the KWIC lines is 
less than MXN, all the extracted KWIC lines are selected. 
When there is a remainder beside a value obtained by 

dividing the total number of letters of the line thus selected 
by M, a value added by “1”, i.e. a number of lines on the 
display when those lines are combined to display as one line, 
is set as K. 
When K is less than N, the selection is made from the 

header line. 
The selection is made from the head of the header line 

register, i.e. from those whose original line number is 
smaller, so that the total number of letters of the part except 
of the tags settles within Mx(N-K). When the total number 
of letters is less than Mx(N-K), all the extracted header lines 
are selected. 
When there is a remainder beside a value obtained by 

dividing the total number of letters of the line thus selected 
by M, a value added by “1”, i.e. a number of lines on the 
display when those lines are combined to display as one line, 
is set as L. 

It is noted that lines which have been already selected 
from the KWIC line register are not selected in selecting 
from the header lines to avoid the same portion from being 
represented by a plurality of times as an abstract of the 
document and to display different portions as much as 
possible because an amount of lines which can be repre 
sented as the abstract of one document is limited. 
When K-L-N, the selection is made from the head line. 

The selection is made from the head of the head line, i.e. 
from those whose original line number is Smaller, so that the 
total number of letters settles within Mx(N-K-L). In select 
ing from the head line, the lines which have been already 
selected from the KWIC line or the header line are not 
selected. 
The selection of a clue phrase line is made as follows. 
Because a clue phrase line often implies an outline of the 

whole document, it is preferable to display it after a display 
of document title of each document within the abstract 
document. Normally, a link to the original document is 
embedded here so as to jump to the original document when 
this portion is clicked. The extracted clue phrase line is 
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10 
selected from the head, i.e. from those whose clue phrase 
line number is smaller, so that the number of letters settles 
within about MxL, where L is a number of letters of the 
document title. 

Tags for adjusting the representation format are added to 
the KWIC line, the header line, the clue phrase line and the 
title line thus selected to output to the abstract document. 
A process of the above-mentioned abstract processing 

section 14 will be explained below based on an example of 
an abstract of a document. 

FIG. 3 shows one example of a HTML document which 
is to be abstracted. In FIG. 3, “z ... >'' is a HTML tag. FIG. 
4 shows an example of the document in FIG.3 represented 
by the standard browser. FIG. 5 shows each line after 
implementing the pre-processing to the HTML document 
shown in FIG. 3. Line numbers are added at the left edge of 
the lines for the purpose of explanation. Lines from the 5-th 
line through the 17-th line or from the 25-th line through the 
28-th line are lines produced due to the division of line. 
Extraction of the header line, clue phrase line, KWIC line 
and head line is implemented to each of these lines. 
Assume that two words of “Internet” and “Intranet' for 

example are registered in the keyword holding section 12 as 
keywords. 

Because no tag indicating an equivalence of header nor 
clue phrase and keyword exists in the first line, it is not 
extracted as a header line, a clue phrase line or a KWIC line. 
Because no letter is left when the tag is removed, it is not 
extracted also as a head. The first line is output to the KWIC 
document as it is. 
The second line is a tag showing an equivalence of a 

header. Because there exists a tag "<TITLE>'', it is regis 
tered in the title line register by removing the tag. Because 
the second line is a title line, extraction of KWIC line, clue 
phrase line, header line and head line is not implemented. 
The second line is output to the KWIC computerized docu 
ment as it is. 

Because the lines from the third line through the 19-th line 
are part composed of only tags, they are not extracted as a 
header line, clue phrase line or KWIC line. Each line is 
output to the KWIC computerized document as it is. 

Because the 20-th line contains the keyword “Internet”, 
link tags keyed by a KWIC document name and a KWIC 
counter value are inserted before and after the character 
string “Internet” after removing the tag by incrementing the 
KWIC line counter to register in the KWIC register. 

In concrete, assuming the document name of the KWIC 
document as “mod.html for example, it is registered in the 
KWIC line register by inserting a tag 
“<AHREF="mod.html#KWIC1><B>” and a tag “z/B></ 
A> before and after the character string “Internet”. Here, 
“1” in “KWIC1 is a value of the KWIC counter. 

Because the 20-th line is a scope of tag <H1> of the 
previous line, it is registered in the header line after remov 
ing the tag part by incrementing the header line counter. 

Here, the scope of the tag is a character string part within 
the document, other than the HTML description part, in 
which a specification Such as a representation format speci 
fied by the tag is applied. Among HTML tags, there are two 
kinds of tags having no scope and having a scope. For 
instance, '-BR>'' is a tag having no scope and has an effect 
of urging line-feed at the location thereof when it is dis 
played when its document is displayed. For instance, 
''<H1> . . . </H1>'' is a tag having a scope and specifies to 
display the character string between them by the usable 
largest fonts. The latter tag having the scope is more general 
in HTML and is normally designated by two corresponding 
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tags of "<AAA> . . . </AAA>'' (AAA is a character String). 
Generally, the former tag <AAA> is called a begin tag and 
the latter tag </AAA> is called an end tag. 

Thus, there is a case when a line sequentially read is a 
scope of the HTML begin tag contained in the line previ 
ously read. Accordingly, it is necessary to memorize that the 
current line is a scope of which HTML tag contained in a 
previously read line and to adequately process it. 

Further, when there is the begin tag or the end tag in the 
middle of a read line, a character string before the begin tag 
or after the end tag is not a scope of those tags. Because 
extraction of the header line is carried out by extracting a 
character string which is in a scope of a specific tag, a 
character string out of the scope is excluded even it exists in 
the same line. 

Because this process has been realized by the existing 
versions generally called as SGML parser or HTML parser, 
i.e. the syntax analysis technology, it will not be described 
further in detail. 
The 20-th line in FIG. 5 is registered in the head line 

register as a head line after removing the tag part by 
incrementing the head line counter. 
By the way, because the 20-th line has been a KWIC line, 

it is output to the KWIC computerized document by insert 
ing tags “ZANAME=“KWIC1"><STRONGd” and 
“</STRONG > before and after the keyword “Internet”. “1” 
in “KWIC1 is a value of the KWIC line counter. 

Because the 21-stline contains the keyword “Intranet', it 
is registered in the KWIC register by inserting link tags 
keyed by the KWIC counter value before and after the 
character string “Intranet' after removing the tag by incre 
menting the KWIC line counter. In concrete, assuming the 
document name of the KWIC document as “aaa.html for 
example, it is registered in the KWIC line register by 
inserting a tag “-AHREF="aaa.html#KWIC2><B>'' and a 
tag “-/B></A> before and after the character string “Intra 
net'. Here, “2 in “KWIC2 is a value of the KWIC counter. 

Because the 21-st line is a scope of tag <H1> of the 
previous line, it is registered in the header line after remov 
ing the tag part by incrementing the header line counter. 
The 21-stline is registered in the headline register also as 

a head line after removing the tag part by incrementing the 
head line counter. 
By the way, because the 21-stline has been a KWIC line, 

it is output to the KWIC computerized document by insert 
ing tags “ZANAME=“KWIC2'><STRONGd” and 
“</STRONG > before and after the keyword “Intranet”. “2” 
in “KWIC2 is a value of the KWIC line counter. 

FIGS. 8, 9 and 10 show examples of contents of the 
KWIC register, the header line register and the head line 
register, respectively, after processing all the lines as 
described above. The first columns in FIGS. 8 through 10 are 
the KWIC line number, the header line number and the head 
line number, respectively, and the second column is the line 
number within the original document of that line. 

It is noted that because no clue phrase has occurred in this 
sentence, the clue phrase register is empty. 

FIG. 6 shows the KWIC computerized document. This 
document is represented as shown in FIG. 7 by the standard 
browser. It can be seen that the keywords “Internet” and 
“Intranet’ are presented in gothic as compared to the origi 
nal document in FIG. 4. 

Next, the output adjusting process will be described. 
It is noted that a number of letters which can be repre 

sented by the standard font of the standard browser is 
assumed to be 63 letters and a number of lines represented 
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12 
as an abstract of one document is 15 lines (Japanese em-size 
letters are counted as two letters of ASCII character). 

Because a number of letters of the lines registered in the 
KWIC line register, except of those of the tags, is 463 and 
is less than 63x15, all of them are selected. Because 463/ 
63–7 and the remainder is 22, a number of lines K necessary 
for displaying them is 8. 

Next, the selection is made from the header line. 
Because the lines of the header line number 2 and 3 have 

been already selected as the KWIC lines, they are not 
selected. Because a total number of letters of the remaining 
lines, except of those of the tags, is 50 and 50<63x(15-8), 
the remaining lines, i.e. the lines of the header line number 
4, 5 and 6, are all selected. Because 50/63 =0 and the 
remainder is 50, a number of lines L necessary for displaying 
them is 1. 

Next, the selection is made from the head line. 
When the lines are selected so that a number of letters 

settles below 63x(15-8-1) by jumping the lines already 
selected as the KWIC lines or the header line, four lines of 
the head line number 4, 7, 9 and 10 are selected. 

FIG. 11 shows what is output as an abstract by adding tags 
for adjusting the representation format to those selected lines 
and the title line. It is represented by the browser as shown 
in FIG. 12 for example. 

In FIG. 12, the first line is the extracted title line. A link 
is embedded such that the display is changed to the KWIC 
document when this portion is clicked. Further, the selected 
KWIC line, header line and head line are represented with 
headers of “KWIC”, “Header” and “Head Character String, 
respectively. Each selected line is represented by connecting 
into one line through the intermediary of a symbol “7”. This 
is a format adopted in order to display many letters within 
a limited space. It is of course conceivable to feed line per 
each line and to display as another line. 

“Internet” and “Intranet' indicated by bold letters in the 
display in FIG. 12 are clickable and links to corresponding 
portion of the KWIC document are embedded therein. For 
instance, when the mouse cursor is placed at the letter 
portion of “Intranet' in the fifth line and the mouse button 
is pressed, i.e. is clicked, the display is changed instantly to 
the portion where a tag <ANAME="KWIC5'> is embedded 
in the document with a file name mod.html, i.e. in the KWIC 
document because a link <AHREF='mod.html#KWIC5> is 
being embedded in that portion. That is, the display is 
changed as shown in FIG. 14. 

Thus, the display may be changed instantly from the 
KWIC representation within the abstract document to the 
appropriate portion of the original corresponding to the 
KWIC portion. 

It is noted that although no clue phrase has occurred in the 
present embodiment, it is preferable to output it after the title 
line when it exists. 

Further, when the same line is extracted as both KWIC 
and header lines, although it is represented as a KWIC line 
in the present embodiment, it is conceivable to display it as 
a header line. FIG. 13 shows an example of display of that 
CaSC. 

It is also conceivable as a variation of the present embodi 
ment to output a certain number of letters before and after a 
keyword, not outputting the very line in which the keyword 
is found as KWIC. 

In this case, when the keyword is located at the position 
close to the end of a line, letters at the end of the line and 
at the head part of the next line are displayed. When the 
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keyword is located at the position close to the head of a line, 
letters at the end of the previous line and at the first half of 
the line are displayed. 

Further, it is conceivable to define a character string 
displayed before or after the keyword as KWIC to be a 
character string until an end of a sentence Such as a period 
or a symbol indicating a delimitation. 
Second Embodiment 
The abstract creating system 11 described in the first 

embodiment is embodied as one module within the retrieve 
server or the retrieving client. 

Next, as a second embodiment of the present invention, a 
case of constructing the computerized document processing 
system by mounting the abstract creating system shown in 
FIG. 1 within the retrieving client will be explained. 

FIG. 15 shows an exemplary structure of the client system 
according to the second embodiment. It is noted that the 
retrieving client shown in FIG. 15 is supposed to be used in 
a network environment as shown in FIG. 16 for example. 

In FIG. 15, the retrieving client system 30 comprises a 
computerized document display processing section 16, a 
display 18, a keyboard 20, a mouse 19, an input section 17 
and a communication section 15, in addition to the document 
storage section 13, the keyword holding section 12 and the 
abstract processing section 14 shown in FIG. 1. It is noted 
that the same components with those in FIG. 1 are denoted 
by the same reference numerals and are Surrounded by a 
dotted line. This part will be called as an abstract creating 
section hereinafter. 

Beside three types of documents of a plurality of com 
puterized documents to be abstracted, those computerized 
documents which have been modified to represent by KWIC 
and created abstract documents, the document storage sec 
tion 13 also holds a retrieved result comprising a name of a 
computerized document whose retrieved result sent from 
another retrieve server is ranked, its location data on a 
network and its abstract. 
The computerized document display processing section 

16 corresponds to the browser described before. The key 
board 20 and the mouse 19 will not be explained here 
specifically. The input section 17 is a processing section for 
transmitting an input from the keyboard or the mouse to the 
communication section 15, the document storage section 13 
or the like. It is a part of the OS. The display 18 may be an 
ordinary CRT or the like. 
The communication section 15 is connected with a net 

work such as Internet and LAN and is capable of transmit 
ting/receiving information by the above-mentioned HTTP or 
FTP protocol for example. 

Next, the whole processing operation of the retrieving 
client system shown in FIG. 15 will be explained with 
reference to a flow chart shown in FIG. 17. 
At first, the system presents an adequate prompt or a 

screen display to obtain a retrieve keyword from the user and 
registers it to the keyword holding section 12 in Step S20. 
Beside the retrieve keyword, the system receives their 
retrieving condition (AND retrieval, OR retrieval, etc.), a 
range of documents to be retrieved (within or without, 
period, etc.) and a specification of a retrieve server to which 
the retrieval is requested. It is of course preferable to set 
default values for those retrieve keyword, retrieving condi 
tion, Scope of documents to be retrieved and specification of 
retrieve server in advance and to change the data only when 
the user specifies its change. 

Next, the system sends a retrieve request to the retrieve 
server via Internet in Step S21. In concrete, it sends the data 
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14 
of retrieve keyword, field and type of document to be 
retrieved and period in a predetermined form. That is, it 
sends the data of peculiar format and period to each retrieve 
server. Because each retrieve server has a peculiar format, 
the data is sent by HTTP by modifying so as to conform to 
the format per each retrieve server. 

Next, the system holds the retrieved result sent from the 
retrieve server in the document storage section 13 in Step 
S22. 

FIG. 18A shows an example of the retrieved result sent 
from the retrieve server. This HTML document is repre 
sented as shown in FIG. 18B when it is represented normally 
by the browser. 

Next, a Web document ranked in the retrieved result is 
downloaded from each site where they exists in Step S23. 
The downloaded Web document is held in the document 
storage section 13. 

Next, the abstract creating system 11 creates an abstract of 
each document by utilizing the keyword held in the keyword 
holding section 12 by the method described in the first 
embodiment. In the same time, the abstract creating system 
11 generates a KWIC computerized document for KWIC 
representation in Step S24. Then, the abstracts created per 
each document are collected into one abstract document in 
Step S25. 

FIG. 19 shows an example of the abstract document thus 
created. This HTML document is represented as shown in 
FIG. 20 by the browser. 
While the operation of the retrieving client system 30 

containing the abstract creating system 11 has been 
described above, the following system is conceivable as a 
variation of the above-mentioned retrieving client system 
3O. 

For instance, as shown in FIG. 21, it is conceivable to 
construct a retrieving client system 40 in which a processing 
section called a retrieved result merging section 25 is added 
to the arrangement shown in FIG. 15. The retrieving client 
system 40 shown in FIG. 21 transmits a retrieve request to 
a plurality of retrieve servers after obtaining the keywords 
and holds a plurality of received retrieved results in the 
document storage section 13. 

Next, the retrieved result merging section 25 merges those 
retrieved results to generate one article ranking. There are 
various ways how to merge them. For instance, it is con 
ceivable to rank an article contained in a plurality of 
retrieved results at higher rank or to take an average of 
ranking. Or, it is conceivable to precede a document which 
has been created/registered more recently. Thereby, a more 
accurate article ranking may be obtained. 
The processes thereafter are the same with those 

described before. 
It is noted that although the processes of the abstract 

processing section 14 have been explained such that the 
abstracts of all the documents are created in accordance to 
the merged ranking, some retrieve server sends each 
retrieved document as a retrieved result by appending an 
abstract manually created. When the document contained in 
the retrieved result from this server is contained in the 
ranking after the merge, it is conceivable to have a system 
of displaying the transmitted abstract as it is as an abstract, 
without creating a new abstract for that document, and of 
creating an abstract only for a document not contained in the 
ranking after the merge. 

Further, the following method is conceivable as another 
variation. 
When a retrieved page is a Sub-page, titles and headers of 

chapters and sections of the intermediate pages from the top 
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page to that page are represented hierarchically. In this case, 
the intermediate pages from the retrieved page to the top 
page are obtained at first as follows. 
When there exists a link “return to in the middle (or the 

end in particular) of the retrieved page, it implies a higher 5 
order page or the top page. Then, that page is downloaded 
and when it is not the top page, the same process is 
implemented to that page. Thus, the link “return to' is 
followed until reaching to the top page. 

Or, when a number of directories contained in location 10 
data (URL) of a document which is the destination of jump 
of a link embedded in the retrieved page is smaller than a 
number of directories of URL of the present page, that page 
is judged to he a page in a higher order hierarchy. Thus, the 
higher order page may be detected. 15 

It is possible to determine whether a page is the top page 
or not from an address of URL. Normally, URL of the top 
page assumes a shape of “http://aa.bbb’ or “http://aaa..bbb/ 
index.html. Here, “bbb' is what is used in Japan and is 
prescribed as "co.jp' for companies, as “ac.jp' for acad- 20 
emies and as “or.jp' for public organizations for example. 
A sub-page has a form of “http://aaa..bbb/ccc/ddd/eee 

.html. An area delimited by “/ . . . / is called a directory 
in general. It can be seen that URL of the Sub-page is located 
at the position which is lower by two directories from the 25 
URL of the top page in the above example. 
When the top page is reached, the title of each page and 

the headers of chapters and sections in which the link is 
located within the page belongs are extracted sequentially 
from those pages whose order is higher. 30 
An example of the analysis will be explained below with 

reference to FIG. 22. FIG.22A shows a retrieved page, FIG. 
22B shows a page whose order is higher than that in FIG. 
22A by one level, FIG. 22C shows a page whose order is 
higher than that in FIG. 22B by one level, FIG. 22D shows 35 
a page whose order is higher than that in FIG. 22C by one 
level and FIG.22E shows a page whose order is higher than 
that in FIG. 22D by one level, i.e. the top page (home page). 

There is a description “Return to MEMORY INDEX” at 
the end of the HTML document shown in FIG. 22A and the 40 
destination of the link is the HTML document shown in FIG. 
22B. Similarly, there is a description “Return to selection of 
type of machine complementing memory at the end of the 
HTML document shown in FIG. 22B and the destination of 
the link is the HTML document shown in FIG.22C. It is then 45 
possible to reach the HTML document shown in FIG. 22E. 
i.e. the top page, by following the higher order pages one by 
one as described above. 

There are a plurality of “Return to” in FIG.22B, i.e. there 
exist links to each hierarchy. In such a case, it is necessary 50 
to determine which one is the page whose order is higher by 
one. Then, it is determined by comparing a number (depth) 
of directories containing the address of the URL at the 
destination of each link. Generally, the less the number of 
directories, the higher the order of the page is. 55 

FIG. 23 is what titles, i.e. the character strings in 
<TITLE> . . . </TITLE>, of each page extracted from 
hierarchical pages thus obtained are represented hierarchi 
cally. A context of the retrieved pages (relationship with the 
Surrounding pages) can be understood and an outline of the 60 
page can be understood by presenting Such information 
within the abstract of the retrieved page. It is also useful to 
embed a link Such that the displayed document is changed to 
an intermediate page having a character String as a title 
thereof when each of these hierarchical display is clicked. 65 

FIG. 24 is what is displayed by extracting character 
strings in which a link jumping to a sub-page is pasted 
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(clickable part) for each page and one which is closest to the 
link among character strings which are marked up by tags 
<H1> . . . </H1> and are judged to be an equivalence of a 
header, instead of extracting the title from each page. This 
representation has the same effect with that shown in FIG. 
23. 

Third Embodiment 
Next, a case when the abstract creating system 11 shown 

in FIG. 1 is incorporated in the retrieve server called an 
Intranet document retrieve server will be explained as a third 
embodiment of the present invention. 

FIG. 25 shows an exemplary structure of the main part of 
the Intranet document retrieve server 50. This Intranet 
document retrieve server is provided on a HTTP server 
within LAN called Intranet as shown in FIG. 26. 

In FIG. 25, the same components with those in FIG. 1 are 
denoted by the same reference numerals and only the part 
different from those in FIG. 1 will be explained here. That 
is, the Intranet document retrieve server comprises a com 
munication section 15, an index file creating section 51, an 
index file storage section 52, a retrieving section 53 and a 
document collecting section 54, in addition to the document 
storage section 13, the keyword holding section 12 and the 
abstract processing section 14 in FIG. 1. The other compo 
nents are the same with those of the normal retrieve server. 
The document storage section 13 holds documents within 

Intranet Such as documents within a company and copies of 
documents having no problem in terms of copy right among 
Internet documents. 
The document collecting section 54 collects internal and 

external Internet documents periodically and updates stored 
documents. The processing for this collection is normally 
called as a robot. 
The Intranet document retrieve server 50 retrieves the 

Intranet documents collected in the document storage sec 
tion 13 at high speed. The index file creating section 51 
creates an index file so that keywords can be retrieved 
readily and the index file storage section 52 stores the index 
file. 
The document storage section 13 also holds an abstract 

document and a KWIC document of a retrieved document. 
The communication section 15 communicates with the 
HTTP server or the PROXY server. The keyword holding 
section 12 holds keywords and the like contained in the 
retrieve request sent from a user. The retrieving section 53 
retrieves the index file based on the retrieving conditions 
Such as a keyword stored in the keyword holding section 12. 
A processing operation of the Intranet document retrieve 

server 50 shown in FIG. 25 will be explained below. 
The HTTP server receives a retrieve request from a client 

and activates the retrieve server 50 on the HTTP to retrieve 
a document when the document to be retrieved is an internal 
document. The document of the retrieved result is taken out 
immediately from the document storage section 13 and the 
abstract processing section 14 creates its abstract. Then, a 
ranking and the created abstract are sent to the client. 
When the document to be retrieved is not an internal 

document, the retrieve request from the client is re-trans 
ferred from the HTTP server to each external retrieve server. 
The processes thereafter are almost the same with those 
explained in the first embodiment. What is different is that 
the retrieved result merging process and the abstract creating 
process are implemented on the HTTP, not on the PC of the 
client. 

Because the copies of all the internal Web pages may be 
thus held in Intranet, the abstracting process may be pro 
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vided on the side of the retrieve server. Further, because it 
allows the process of downloading each document contained 
in the retrieved result from the location where that document 
exists to be omitted in this case, the abstract creating process 
may be implemented immediately after the retrieval. 
Accordingly, the abstract may be presented to the user more 
quickly. 
As described above, the process in creating an abstract by 

extracting a keyword from a retrieved computerized docu 
ment may be distributed and the original document may be 
readily modified to stretch a link from a predetermined 
portion in the abstract to the original document by imple 
menting the process for creating the abstract of the comput 
erized document on the client terminal or on the retrieve 
server within Intranet. 

It is noted that it is possible to realize the steps in FIG. 2 
of the present invention by a program readable by a com 
puter. It is also possible to distribute this program by a 
storage medium such as a floppy disk and CD-ROM. 

While preferred embodiments of the present invention 
have been described, variations thereto will occur to those 
skilled in the art within the scope of the present inventive 
concepts which are delineated by the following claim. 
What is claimed is: 
1. A computerized document apparatus for creating an 

abstract, comprising: 
an input port for receiving at least one keyword and at 

least one logical condition; 
a keyword storage device configured to store the at least 

one keyword; 
retrieving means for: 

transmitting a retrieve request, including the keyword 
and said logical condition, to a plurality of servers; 
and 

receiving a plurality of retrieve results from the plu 
rality of servers, the results including a plurality of 
computerized documents which contain the keyword 
and satisfy the logical condition; 

a document storage device configured to store said plu 
rality of documents; 

a merging module configured to generate a ranking of the 
plurality of retrieved documents; and 
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an abstract creation module for: 

creating a plurality of abstracts, each corresponding to 
one of the plurality of documents included in the 
ranking, by extracting at least a character string 
containing the at least one keyword stored in the 
keyword storage device from each of the computer 
ized documents stored in the document storage 
device and inserting tags for linking to a position of 
the keyword in the computerized documents in the 
extracted character string; 

generating modified copies of the stored computerized 
documents by inserting, in said modified copies, tags 
for linking positions of the keyword in the abstracts 
with positions within the modified copies in which 
the keyword occurs, wherein the modified copies of 
the stored computerized documents are stored in the 
document storage device; 

combining the plurality of abstracts into a single 
abstract document; and 

displaying the single abstract document and the posi 
tions in the modified copies of the computerized 
documents that are linked with keywords in the 
single abstract document, whereby the positions in 
the modified copies are retrieved from the document 
storage device and displayed when the linked key 
words in the abstract are chosen. 

2. The apparatus of claim 1, wherein the merging module 
generates the ranking of the plurality of retrieved documents 
by determining a number of the retrieve results which 
include each of said documents. 

3. The apparatus of claim 1, wherein the merging module 
generates the ranking of the plurality of retrieved documents 
by averaging rankings associated with the documents 
included in the retrieve results from the plurality of servers. 

4. The apparatus of claim 1, wherein the merging module 
generates the ranking of the plurality of retrieved documents 
by ranking the documents according to at least one of a 
creation date and a registration date. 


